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Abstract : This paperwork presents the experimental results obtained by using soluble chemical fertilizers that 
contain microelements on a pea culture. Two types of soluble fertilizers were used for this experimentation: 
UNIVERSOL BLUE and FERTICARE I COMPLEX. Soil reaction and temperature, recorded at sowing are 
favorable and ensures the growths of vegetative mass with direct implications on some morpho-physiological 
and production indices for garden pea. Chemical fertilizers containing microelements are characterized by their 
permeability and excellent solubility, which make them highly efficient when used on any type of cultures 




The factors from the environment (external factors) are associated in a multitude of 
variable relationships during plant lifespan and it is difficult to isolate these factors in order to 
study them. The main external factors are temperature, light, atmospheric content in carbon 
dioxide and the content in N, P, K, S, Mg, Mn, Fe and Mo (Scurtu, 1980).  
In an experiment on pea, (Gonzalez et all, 1996) studied the influence of UV radiation 
type B (280-315 nm) on the growth process of the pea plants and it was found that the leafage 
area decreases with 5 to 30% and plant height also decreased with 24 to 38% compared with 
normal dimension of the plants that were cultivated in natural light environment (solar light). 
Under these circumstances it must be said that pea is sown early because the vegetation mass 
forms under the conditions of short day while the fruiting takes place under the long day 
conditions.  
The administration chemical fertilizers with microelements to vegetable cultures in 
general and in a special way to peas and bean, stimulate the development of the foliar mass of 
the plants, assure an balanced  nutrition (Andrews, so.on., 1999).  
The experiment was done during 2005 – 2007 period of time (three years 
consecutively), where moreover fertilizations factor were taken into study atmospheric 
nitrogen utilization using nitrogen fastening fixation bacteria (bacterisation).  
 
MATERIAL AND METHODS   
 
For the experimentation we had used the Bördi peas variety which is a semi-early 
maturing variety with wrinkled beans. As far as the field location and the dimensions of the 
experimental plots are concerned we took into consideration that there was only one type of 
peas (mono-factorial experimentation) and two types of fertilization compared with the 
witness plot. In order to establish if the use of chemical fertilizers containing microelements 
during the vegetating period for the experimentation cultures causes an increase of vitamin 
content (B1, B2 and B6) from the finished product (pea beans) two types of soluble fertilizers 
containing microelements were used: Blue Universol and Ferticare I, that were applied at root 
level along with the irrigation water (fertirigation).  
The bacterial products used for peas treatment was Biotrofin product (10 L / ha), a 
Romanian product which has two alive components such as a nitrate – captive bacteria which 
assure the atmospheric nitrate necessary and the second one is Bacillus megaterum, which is 
soluble the tricalcic phosphate, these becoming accessible for the plant 
The experiment structure was realized during 2005 – 2007 period of time are shown in 
Table 1, where are mentioned the stipulated action factors and their graduation.   
 
Table 1. The action factors with in the framework of realized experiment (period 2005 – 2007)  
Seeds bacterisation   
a1 – Nonbacterized  Factor A 
a2 – Bacterized (seeds treatment) 
Fertilization  (treatment number/Kg/ha) 
b1 – nonfertilized 
b2 – Universol (3 × 100) 
b3 – Universol (3 × 125) 
b4 – Universol (3 × 150) 
b5 – Ferticare (3 × 160) 
Factor B 
b6 – Ferticare (3 × 180)  
 
The experiment with above mentioned structure was organized in randomized blocks 
with three repetitions, and the valorization of obtained results was done using the variation 
analyze method.  
 
RESULTS AND DISCUSSIONS  
 
The production results obtained during 2005 – 2006 period of time (the most favorable 
by climatic point of view) are shown over the entire experiment structure in Table 2 and 3.  
 
Table 2. Studied variants and obtained productions in 2005  
Obtained production (t/ha) Factor A – Bacterial 
treatment Factor B – Fertilization (kg/ha) R1 R2 R3 Media 
b1 – nonfertilized 5,056 5,780 6,024 5,620 
b2 – Universol (3 × 100) 7,001 6,435 5,989 6,475 
b3 – Universol (3 × 125) 6,137 6,382 6,057 6,192 
b4 – Universol (3 × 150) 6,699 6,899 6,526 6,708 
b5 – Ferticare (3 × 160) 7,231 6,993 6,854 7,026 
(a1) 
Nonbacterized 
b6 – Ferticare (3 × 180)  7,018 7,203 6,791 7,004 
b1 – nonfertilized 6,603 6,398 6,604 6,535 
b2 – Universol (3 × 100) 7,701 7,412 7,486 7,533 
b3 – Universol (3 × 125) 7,123 7,368 7,121 7,204 
b4 – Universol (3 × 150) 7,801 7,696 7,927 7,808 
b5 – Ferticare (3 × 160) 8,317 8,002 8,206 8,175 
(a2) 
Bacterized 




Table 3. The studied variants and the obtained productions in 2006 
Obtained production (t/ha) Factor A – Bacterial 
treatment Factor B – Fertilization (kg/ha) R1 R2 R3 Average 
b1 – nonfertilized  5,755 5,622 6,005 5,794 
b2 – Universol (3 × 100) 6,936 6,580 6,836 6,784 
b3 – Universol (3 × 125) 6,420 6,701 6,160 6,427 
b4 – Universol (3 × 150) 7,155 6,890 6,940 6,995 
b5 – Ferticare (3 × 160) 7,314 7,508 7,303 7,375 
(a1) 
Nonbacterized 
b6 – Ferticare (3 × 180)  7,488 7,011 7,287 7,262 
b1 – nonfertilized  7,066 6,901 6,559 6,842 
b2 – Universol (3 × 100) 8,282 8,304 8,449 8,345 
b3 – Universol (3 × 125) 7,408 7,601 7,242 7,417 
b4 – Universol (3 × 150) 8,207 8,022 8,017 8,082 
b5 – Ferticare (3 × 160) 8,169 8,560 8,726 8,485 
(a2) 
Bacterized 
b6 – Ferticare (3 × 180)  8,402 8,211 7,951 8,188 
 
Obtained numerical dates define the meaning of production modification in 
concordance of two factors, seeds bacterisation and soil fertilization with microelements 
complex fertilizers. Analyzing in synthesis the dispersion distribution of variant effects, the 
probe F denote a significant variants non homogeneity and reporting it to the (s2v) specific 
results were obtained for the factors taken apart and some bilateral combination. These results 
are shown in further Table 4.  
 
Table 4. Dispersion analyze for bifactorial experiments (2 × 6) placed in subdivided plots – 2005  
Variability cause  SP GL s2 Probe  F  
Big plots 10,361 5   
Repetitions 0,08 2   
Bacterization (A) 10,157 1 10,157 163,822(18,1 ; 98,5) 
Error (a) 0,124 2 0,062  
Small plots 21,871 35   
Fertilizers (B) 10,148 5 2,029 31,215(2,71 ; 4,10) 
Interaction A × B 0,058 5 0,011 0,169 (2,71 ; 4,10) 
Error (b) 1,304 20 0,065  
 
So, as part of factor A (bacterisation) it could be concluded with a small probability by 
1%, to be wrong that there are real differences between experimental variants regarding the 
bacterisation (obtained F is bigger than theoretical F, as for P=5% as for P=1%). Otherwise, at 
B factor (fertilizers) where the F probe is bigger comparative with theoretical F, prove the 




At least in 2005, the obtained results within the experiment, in function of climacteric 
conditions of zone characteristics, are relevant differentiated by using two experimental 
factors.  
In the case of A factor, garden pea culture bacterisation using Biotrofin biofertilizer 
lead to some distinctive different results within bacterized variants, production differences are 
by 1,062 t/ha. It has to be mentioned that the obtained results within this factor are expressed 
on fertilized background; the results are shown in Table 5. 
Regarding the second studied factor, factor B (the fertilization with complex 
microelements fertilizers), on bacteriastion background, very significant results were obtained 
for all variants where complex fertilizers like Ferticare şi Universol are used.  
Table 5. The obtained values for A factor in 2005  
Nonbacterized Bacterized 
Bacterization 
Fertilizers  Production 
t/ha 
Differences 




t/ha  % S 
1,384 124,626 xx 1,609 124,621 xx 6 Ferticare  (3 × 180) kg/ha 7,004 0,500 107,687 x 8,144 0,578 107,639 x 
1,406 125,017 xx 1,640 125,095 xx 5 
Ferticare  
(3 × 160) kg/ha 7,026 0,522 108,025 x 8,175 0,609 108,049 x 
1,088 119,359 xx 1,273 119,479 xx 4 
Universol  
(3 × 150) kg/ha 6,708 0,204 103,136  
7,808 
0,242 103,198  
0,572 110,177 x 0,669 110,237 x 3 
Universol  
(3 × 125) kg/ha 6,192 
- 0,312 95,202  
7,204 
- 0,362 95,215 0 
0,855 115,213 xx 0,998 115,271 xx 2 
Universol  
(3 × 100) kg/ha 6,475 
- 0,029 99,554  
7,533 
- 0,033 99,563  
- 100   - 100  1 Nonfertilized (M1)  5,620 
- 0,884 86,408  
6,535 
- 1,031 86,373  
Average (M2) 6,504 - 100  7,566  - 100  
 
The biggest production differences were obtained by using Ferticare fertilizers, 
administered in three stages with 160, respectively 180 kg/ha, production differences being by 
1,497 – 1,523 t/ha. Comparative with the variants average used as witness, very significant 
results were obtained just for the variant where Ferticare fertilizer was used, administrated in 
three stages using 160 kg/ha, as it could be seen in Table 6. 
 






t/ha  % S 
1,384 124,626 xx 6 Ferticare  (3 × 180) kg/ha 7,004 0,500 107,687 x 
1,406 125,017 xx 5 
Ferticare  
(3 × 160) kg/ha 7,026 0,522 108,025 x 
1,088 119,359 xx 4 
Universol  
(3 × 150) kg/ha 6,708 0,204 103,136  
0,572 110,177 x 3 
Universol  
(3 × 125) kg/ha 6,192 
- 0,312 95,202  
0,855 115,213 xx 2 
Universol  
(3 × 100) kg/ha 6,475 
- 0,029 99,554  
- 100   1 Nonfertilized (M1) 5,620 
- 0,884 86,408  
Average (M2)  6,504 - 100  
  
Analyzing the interaction of the two factor, peas bacterization with complex fertilizers 
with microelements, is resulting very significant results for 2005, at variants which were 
treated with Biotrofin at seeds level and fertilized with Ferticare fertilizer and through phrasal 
administration at 160 – 180 kg/ha. 
As well, the production functions were determined using the equation parabolic type 
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